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(54) CIRCUIT BOARD PROCESSING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate setting recipes 
at individual process stations by transferring process 
recipes between first storage means and second storage 
means. 

SOLUTION: In a plurality of process stations 112, 122, 
212 and 222, a magnetic disk (first storage) 402 stores a 
sequence of wafer transfers to each process unit, and 
process conditions for each process unit. A recipe copy 
means 400 copies process recipes from stations 112, 
122 (212, 222) and write them on the magnetic disk 402. 
In a management station 110, a magnetic disk (second 
storage) 312 stores process recipes for the process 
stations 112, 122, 212 and 222. A recipe 
upload/download means 304 transfers process recipes 
between the magnetic disk 312 and magnetic disks 402 
of the process stations 112, 122, 212 and 222. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate processing system which is characterized by providing the 
following and which connected mutually two or more processing stations and 
management stations for processing a substrate by the computer network. Each 
processing station is two or more processing units for processing a substrate. The 1 st 
storage means for memorizing a processing recipe including the sequence of 
conveying a substrate to two or more aforementioned processing units, and the 
processing conditions in each processing unit, It has a recipe copy means between 
equipment to copy a processing recipe from other processing stations, and to store in 
the storage means of the above 1st. the aforementioned management station A recipe 
upload / download means to make a processing recipe transmit and memorize 
between the 2nd storage means which memorizes the processing recipe for two or 
more aforementioned processing stations, and the storage means of the above 2nd 
and the storage means of each above 1 st of two or more aforementioned processing 
stations. 

[Claim 2] It is the substrate processing system which is a substrate processing 
system according to claim 1, and the aforementioned management station chooses at 
least one of the processing stations of further the aforementioned plurality, and is 
equipped with an equipment status display means to display the processing situation 
in the selected processing station. 

[Claim 3] It is the substrate processing system which is a substrate processing 
system according to claim 1 or 2, and the aforementioned management station 
chooses at least one of the processing stations of further the aforementioned 
plurality, and is equipped with an equipment operation information log means to record 
the operation history of the selected processing station. 



[Claim 4] It is the substrate processing system which is a substrate processing 
system according to claim 1 to 3, and the aforementioned management station 
chooses at least one of the processing stations of further the aforementioned 
plurality, and is equipped with an equipment application installation means to install an 
application program in the selected processing station. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the substrate 
processing system which connected mutually two or more processing stations and 
management stations for processing to substrates, such as a semiconductor wafer, a 
glass substrate for photo masks, a glass substrate for liquid crystal displays, and a 
substrate for optical disks, by the computer network. 
[0002] 

[Description of the Prior Art] The processing system of a substrate arranges two or 
more processing stations which process for example, a semiconductor wafer, and is 
constituted. Each processing station is equipped with two or more processing units 
for performing application of a resist, washing of a wafer, heat treatment, etc. At a 
processing station, it is necessary to set up the processing recipe which specifies the 
sequence of conveying a semiconductor wafer to each processing unit, and the 
processing conditions in each processing unit 
[0003] 

[Problem(s) to be Solved by the Invention] Since the operator brought the floppy disk 
which memorized the processing recipe to each processing station and had 
transmitted the processing recipe to each processing station from the floppy disk 
conventionally, there was a problem of requiring the most time and effort and most 
time. 

[0004] This invention is made in order to solve the above-mentioned technical 
problem in the conventional technology, and it aims at offering the substrate 
processing system which can set a processing recipe as each processing station 
easily. 
[0005] 

[A The means for solving a technical problem, and its operation and effect] In order to 
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solve a part of above-mentioned technical problem [ at least ], the 1 st invention It is 
the substrate processing system which connected mutually two or more processing 
stations and management stations for processing a substrate by the computer 
network, each processing station Two or more processing units for processing a 
substrate, and the sequence of conveying a substrate to two or more aforementioned 
processing units, The 1st storage means for memorizing a processing recipe including 
the processing conditions in each processing unit, It has a recipe copy means between 
equipment to copy a processing recipe from other processing stations, and to store in 
the storage means of the above 1st. the aforementioned management station The 2nd 
storage means which memorizes the processing recipe for two or more 
aforementioned processing stations, It is characterized by having a recipe upload / 
download means to make a processing recipe transmit and memorize between the 
storage means of the above 2nd, and the storage means of each above 1 st of two or 
more aforementioned processing stations. 

[0006] Since each processing station has the recipe copy means between equipment, 
an operator can transmit and use a desired processing recipe from other processing 
stations at each processing station. Moreover, since the management station has 
recipe upload / download means, a processing recipe is transmitted between a 
management station and each processing station, and things are made. That is, it is 
also possible to transmit a processing recipe to other equipments from one equipment, 
without an operator going to each processing station. Therefore, according to this 
invention, a desired processing recipe can be easily set as each processing station. 
[0007] As for the aforementioned management station, it is desirable to have an 
equipment status display means to choose at least one of the processing stations of 
further the aforementioned plurality, and to display the processing situation in the 
selected processing station. 

[0008] The processing situation of each processing station can be grasped at a 
management station, without an operator going to a processing station, if it carries out 
like this. 

[0009] having an equipment operation information log means for the aforementioned 
management station to choose at least one of the processing stations of further the 
aforementioned plurality, and to record the operation history of the selected 
processing station — it is desirable 

[0010] The operation history of each processing station can be grasped at a 
management station, without an operator going to a processing station, if it carries out 
like this. 



[0011] As for the aforementioned management station, it is desirable to have an 
equipment application installation means to choose at least one of the processing 
stations of further the aforementioned plurality, and to install an application program 
in the selected processing station. 

[0012] If it carries out like this, since a desired application program is installable in 
each processing station from a management station, working hours are shortened 
sharply. 
[0013] 

[Embodiments of the Invention] 

A. Explain composition: of equipment next the gestalt of operation of this invention 
based on an example. Drawing 1 is the conceptual diagram showing the composition of 
the substrate processing system which is the example of this invention. This 
substrate processing system is equipped with the 1st network subsystem 100 and the 
2nd network subsystem 200. The 1st network subsystem 100 is equipped with the 
management station 1 10, two or more processing stations 1 12,122,132, and two or 
more exposure stations 1 14,124,134. Moreover, it connects through a communication 
path 140 mutually, and each station constitutes the Local Area Network. Similarly, it 
has the management station 210, two or more processing stations 212,222,232, and 
two or more exposure stations 214,224,234, it connects through a communication 
path 240 mutually, and the 2nd network subsystem 200 also constitutes the Local 
Area Network. Moreover, two management stations 110,210 are mutually connected 
through the telephone line 150. 

[0014] Two management stations 1 10,210 are computer systems which operate by 
the same operation system for Network Servers (for example, Windows NT Server 
(trademark of Microsoft Corp.)). Moreover, each processing station and each exposure 
station are equipped with the computer system which operates by the operation 
system for network stations (for example, Windows NT Station (trademark of 
Microsoft Corp.)). 

[0015] Drawing 2 is the block diagram showing the function of each station shown in 
drawing 1 . The 1st management station 1 10 is equipped with the network 
administration means 300, means of communications 302, recipe upload / download 
means 304, the equipment status display means 306, the equipment operation 
information record means 308, the equipment application installation means 310, and 
the magnetic disk 312 as external storage. The same is said of the 2nd management 
station 210. The processing station 112 is equipped with the recipe copy means 400 
between equipment, and the magnetic disk 402 as external storage. The same is said 



of other processing stations. Each of these meanses are realized when 
microprocessors, such as CPU, perform a software program. About the function of 
each means, it mentions later. 

[0016] Drawing 3 is the perspective diagram showing an example of a processing 
station. This processing station equips the semiconductor wafer W with two or more 
processing units for performing a series of processings (this example application 
processing, a development, heat-treatment, cooling processing). The 1st processing 
unit group A arranged in the front face consists of spin developers SD who perform 
the spin coater SC which performs application processing, and a development. 
[0017] Moreover, the 2nd processing unit group B is formed in the position by the side 
of the back which counters the 1st processing unit group A. The 2nd processing unit 
group B is equipped with the hot plates HP1-HP3 and the cool plates CP1-CP3 which 
perform various heat treatments. 

[0018] Furthermore, the conveyance field C prolonged along with the 1st processing 
unit group A in the position inserted into the 1st processing unit group A and the 2nd 
processing unit group B is established in this equipment. In this conveyance field C, 
the carrier robot 10 is arranged free [ movement ]. grasping which has two arms for 
this carrier robot 10 supporting the semiconductor wafer W, respectively — it has the 
mobile 12 which has a member 11 (only one arm can be seen all over drawing) 
[001 9] The indexer IND which performs taking out of the semiconductor wafer W from 
a cassette 20 and carrying in of the semiconductor wafer W to a cassette 20 is formed 
in the edge of a processing station. The transfer robot 40 formed in this indexer IND 
picks out the semiconductor wafer W from a cassette 20, it sends out to a carrier 
robot 10, or he receives the semiconductor wafer W with which a series of 
processings were performed conversely from a carrier robot 10, and does the work 
returned to a cassette 20. In addition, although illustration is omitted by drawing 1 t 
the interface unit which delivers the semiconductor wafer W between exposure 
stations is prepared in the edge of the opposite side (drawing right-hand side) of 
Indexer IND. Delivery of the semiconductor wafer W between the processing station of 
an example and other processors is performed when the mobile robot (illustration 
ellipsis) and carrier robot 10 which were prepared in the interface unit collaborate. 
[0020] Drawing 4 is the block diagram of the processing station shown in drawing 3 . In 
drawing 4 , a controller 50 is the processing unit equipped with operation part (CPU) 
or main memory (RAM and ROM), and the display 51 and the keyboard 52 are 
connected. A controller 50 controls a carrier robot 10, the transfer robot 40 (robot of 
Indexer IND) and each processing units SC, SD, HP1-HP3, and operation of CP1-CP3 



according to the processing recipe set up beforehand. The controller 50 has the 
function as a recipe copy means 400 ( drawing 2 ) between equipment further. 
[0021] In addition, the software program (application program) which realizes various 
kinds of functions by the controller 50 is transmitted to the main memory or the 
magnetic disk 402 ( drawing 2 ) of a controller 50 from carried type storages 
(portability type storage), such as a floppy disk and CD-ROM. 

[0022] B. Composition of recipe data : drawing 5 is explanatory drawing showing the 
composition of the flow recipe data 60 and the unit processed data 62 which are 
stored in the magnetic disk 312,412 ( drawing 2 ). As shown in drawing 5 (A), the flow 
recipe data 60 contain a flow number (it is also called a recipe number) and the recipe 
data of each flow number. In this example, the flow recipe data of 50 kinds of different 
processing flows can be registered into the flow recipe data 60. 
[0023] Drawing 5 (B) shows the content of the recipe data of the flow number 1 and 
the flow number 2. Each recipe data contains the conveyance sequence of conveying 
a semiconductor wafer to each processing unit, and the unit processed-data number 
in each processing unit. In the conveyance sequence shown in drawing 5 (B), "SD" 
means the spin developer SD and, as for "HP", "ID" is "SC about Indexer ID" means 
the hot plate for the spin coater SC, respectively. In addition, since Indexer ID does 
not process and the semiconductor wafer is only held, a unit processed-data number 
is not registered. 

[0024] In addition, the flow recipe data 60 and the data of one processing flow which 
consists of unit processed data 62 are equivalent to the processing recipe in this 
invention. 

[0025] Drawing 5 (C) shows the unit processed data 62 to each processing unit. The 
processed data of each processing unit can be registered regardless of conveyance 
sequence, and can register 99 kinds of processed data for every processing unit so 
that he can understand also from drawing 5 (C). The processed data of a spin coater 
SC contain for example, a spin rotational frequency, the processing time, the 
regurgitation time of a medical fluid, etc. The spin developer's SD processed data 
include a spin rotational frequency, the processing time, etc. Moreover, the processed 
data of a hot plate HP or the cool plate CP include the temperature of a plate, the 
processing time, etc. That is, the "processed data" in this example is data for 
controlling each processing unit, and it can also be called "(unit processing 
conditions", "(unit )control data", a "(unit )control condition", etc. 
[0026] C. The function of each means : drawing 6 is a flow chart which shows the 
procedure of the recipe copy means 400 ( drawing 2 ) between equipment of a 
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processing station. In addition, in the following explanation, a processing station is only 
called "equipment." The recipe copy between equipment is processing which copies a 
processing recipe between two processing stations (it is called Equipments A and B). 
At Step S1, the equipment B which has a processing recipe to use, and its recipe 
number are specified in the process start screen of Equipment A. A process start 
screen is a screen for making processing at the processing station start, and a 
processing recipe can be set up. In the concrete procedure of Step S1, an operator's 
specification of other equipments B displays the screen of the list of the processing 
recipes which the equipment B has. And an operator specifies the number of a desired 
recipe out of the displayed processing recipe. 

[0027] In Step S2 r an operator starts processing of one lot (one batch containing two 
or more wafers) on the process start screen of Equipment A. If the start of processing 
is directed, Equipment A will copy a processing recipe from the specified equipment B, 
and will perform processing of a wafer according to the processing recipe. Specifically, 
the recipe copy means 400 between equipment of Equipment A requires a transfer of 
a processing recipe of the recipe copy means 400 between equipment of Equipment B, 
the recipe copy means 400 between equipment of Equipment B reads the processing 
recipe from a magnetic disk according to this, and it transmits to Equipment A. 
[0028] If this function is used, since a processing recipe can be copied between 
processing stations, it is not necessary to store a processing recipe in a floppy disk 
etc., and an operator does not need to carry between processing stations. Moreover, 
since a transfer of a processing recipe can be required from other processing stations 
from the processing station which performs processing, an operator can set up a 
desired processing recipe easily at the processing station which performs processing. 
[0029] Drawing 7 is a flow chart which shows the procedure of recipe upload / 
download means 304 of the management station 110,210. If recipe upload / download 
means 304 displays the selection branch of four kinds of functions on the screen of a 
display device (not shown), an operator will choose one in it. Four kinds of functions 
are D. C. "A. recipe edit from a management station", "B. download from a 
management station" and "upload to a management station", and "the copy between 
equipment." 

[0030] Drawing 8 is a flow chart which shows the procedure of the "recipe edit [ A. ] 
from management station" function of recipe upload / download means 304. At Step 
S1 1, the equipment into which an operator wants to edit recipe data in the screen of 
the management station 1 1 0, and its recipe number are chosen. Specifically, if an 
operator chooses equipment in the pictures, the chart of the processing recipe 



memorized by the equipment will be displayed, and one processing recipe will be 
chosen from the inside. Consequently, a processing recipe is transmitted and 
displayed on the management station 1 10 from the equipment (processing station). 
[0031] At Step S12, an operator edits a processing recipe on the screen of the 
management station 110. The edited processing recipe is reverse-transmitted to the 
processing station from the management station 1 10. Therefore, an operator can edit 
the processing recipe of the management station 1 10 (or 210) to each processing 
station, without using the input means of each processing station. 
[0032] Drawing 9 is a flow chart which shows the procedure of the "download [ B. ] 
from management station" function of recipe upload / download means 304. At Step 
S21, while choosing the equipment with which an operator wants to download recipe 
data, a recipe number to download out of the processing recipe stored in the magnetic 
disk 312 of the management station 1 10 is specified. Under the present 
circumstances, it is possible to specify two or more recipe numbers. 
[0033] At Step S22, the specified processing recipe downloads to the equipment 
specified from the management station 110. If this function is used, an operator can 
transmit a desired processing recipe to each processing station out of two or more 
processing recipes stored in the management station 110 (or 210). 
[0034] Drawing 10 is a flow chart which shows the procedure of the "upload [ C. ] to 
management station" function of recipe upload / download means 304. At Step S31, 
an operator specifies the equipment which has the processing recipe to acquire, and 
its recipe number. Specifically, if a processing station is chosen on the screen of the 
management station 1 10, the chart of the processing recipe stored in the processing 
station will be displayed, and an operator will choose one in it. 
[0035] At Step S32, the specified processing recipe uploads from the specified 
equipment to the management station 1 10. If this function is used, an operator can 
transmit a desired processing recipe to the management station 1 10 out of the 
processing recipe stored in two or more processing stations. 

[0036] Drawing 1 1 is a flow chart which shows the procedure of the "equipment copy 
[ D. ]" function of recipe upload / download means 304. At Step S41, an operator 
chooses the recipe number of a processing recipe to copy with the equipment of a 
copied material on the screen of the management station 1 10. At Step S42, the 
equipment and the recipe number of a copy place are chosen in the screen of the 
management station 1 10. An operator makes the management station 110 start the 
copy between equipment of a recipe at Step S43. In the case of a copy, the number 
the recipe number in the equipment of a copy place was specified to be in Step S42 is 



assigned. 

[0037] The difference between the function of the copy between equipment in drawing 
1 1 and the function of the recipe copy between equipment shown in drawing 6 is in the 
point that equipments transmit a direct recipe in drawing 6 , to the management 
station 1 10 mediating a transfer of a recipe in drawing 1 1 . That is, in drawing 1 1 , a 
recipe is directly transmitted between equipment in drawing 6 to a recipe once being 
transmitted to a management station from the equipment of a copied material, and the 
recipe being re-transmitted to the equipment of a copy place from a management 
station. If the function of drawing 1 1 is used, an operator can perform the copy of the 
recipe between equipment from a management station. 

[0038] Drawing 12 is a flow chart which shows the procedure of the equipment status 
display means 306 of a management station. At Step S51, the equipment with which 
an operator wants to acquire the status (the present processing situation) on the 
screen of the management station 110 is chosen. Under the present circumstances, it 
is possible to choose two or more processing stations. At Step S52, since the status 
of the equipment chosen as the screen of the management station 1 10 is displayed, it 
checks whether an operator observes it and it is normal. If this function is used, he is 
able for an operator not to go in front of each station, not to check each status, and to 
check the status of one set of the management station 1 10 to each processing 
station. 

[0039] Drawing 13 is a flow chart which shows the procedure of the equipment 
operation information record means 308 of a management station. At Step S61, the 
equipment with which an operator wants to acquire the history of the status on the 
screen of the management station 110 is chosen. Under the present circumstances, it 
is possible to choose two or more processing stations. At Step S62, the management 
station 1 10 makes the history of the status of selected equipment a status history 
data file, and it stores in a magnetic disk 312. As information included in a status 
history, there are generating time of alarm, the advance situation of processing in an 
alarm generating unit and each processing unit, the content of internal communication 
(communication of the processing units in the same processing station), etc. If this 
function is used, he is able for an operator not to go in front of each station, not to 
acquire each status history, to acquire the status history of each processing station 
at one set of the management station 1 10, and to store. When a trouble occurs to a 
processing station especially, the cause can be analyzed by investigating the status 
history of the management station 110. 

[0040] Drawing 14 is a flow chart which shows the procedure of the equipment 



application installation means 310 of a management station. At Step S71, the 
application program and data file which an operator wants to install using carried type 
external storage which the management station 1 10 does not illustrate, such as CD 
drive and FD drive, are inputted into the management station 110. At Step S72, an 
operator chooses the equipment of an installation place in the screen of the 
management station 110, and installs by transmitting the application program and data 
file which were inputted at Step S71 to the equipment. Under the present 
circumstances, it is possible to choose two or more equipments. A management 
station can be made to perform installation of an application program or a data file, 
without stopping each processing station, if this function is used. Moreover, since it is 
installable in each processing station from the management station 110, it is not 
necessary to carry carried type storages, such as a floppy disk and CD-ROM, to each 
processing station, and working hours are also shortened further sharply. 
[0041] In addition, the function of each means of the management station mentioned 
above is performed to the station in the usually same network subsystem. However, if 
the means of communications 302 of the management station 1 10,210 is used, it is 
possible to perform the function of each means of the above [ the management 
station 110] also to the processing station in a different network subsystem. As such 
means of communications 302, the RAS (remote access service) function of Windows 
NT can be used, for example. 

[0042] In addition, this invention can be carried out in various modes in the range 
which is not restricted to an above-mentioned example or an above-mentioned 
operation gestalt, and does not deviate from the summary. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The conceptual diagram showing the composition of the substrate 
processing system which is the example of this invention. 

[Drawing 2] The block diagram showing the function of each station shown in drawing 
1. 

[Drawing 3] The perspective diagram showing an example of a processing station. 
[Drawing 4] The block diagram of a processing station. 

[Drawing 5] Explanatory drawing showing the composition of the flow recipe data 60 
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and the unit processed data 62. 

[Drawing 6] The flow chart which shows the procedure of the recipe copy means 400 
between equipment. 

[Drawing 7] The flow chart which shows the procedure of recipe upload / download 
means 304 of the management station 110,210. 

[Drawing 8] The flow chart which shows the procedure of the "recipe edit [ A. ] from 
management station" function of recipe upload / download means 304. 
[Drawing 9] The flow chart which shows the procedure of the "download [ B. ] from 
management station" function of recipe upload / download means 304. 
[Drawing 10] The flow chart which shows the procedure of the "upload [ C. ] to 
management station" function of recipe upload / download means 304. 
[Drawing 1 1] The flow chart which shows the procedure of the "equipment copy 
[ D. ]" function of recipe upload / download means 304. 

[Drawing 1 2] The flow chart which shows the procedure of the equipment status 
display means 306. 

[Drawing 1 3] The flow chart which shows the procedure of the equipment operation 
information record means 308. 

[Drawing 1 4] The flow chart which shows the procedure of the equipment application 
installation means 310. 
[Description of Notations] 

10 — Carrier robot 

1 1 — grasping — a member 

12 — Mobile 
20 — Cassette 

40 — Transfer robot 

50 — Controller 

51 — Display 

52 — Keyboard 

60 — Flow recipe data 
62 — Unit processed data 
100,200 — Network subsystem 
110,210 — Management station 
1 1 2,1 22,1 32 — Processing station 
114,124,134 — Exposure station 
140 — Communication path 
150 — Telephone line 
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1 



212,222,232 — Processing station 
214,224,234 — Exposure station 



240 — 


Communication path 


300 — 


Network administration means 


302 — 


Means of communications 


304 — 


Recipe upload / download means 


306 — 


Equipment status display means 


308 — 


Equipment operation information record means 


310 — 


Equipment application installation means 


312 — 


Magnetic disk 


400 — 


Recipe copy means between equipment 


402 — 


Magnetic disk 


412 — 


Magnetic disk 



[Translation done.] 
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is a >©«attijz*ftar * c t * ^ e 



(3) 

3 

[0 0 0 9 ] «He«H**— ^a>«, 3*>&C. h?IB^ 

[oo i i ] Huia^ax^— > 3 >«, 3 6cc Mie^ 
i^$n/ , c^ax^-^'3>ccr ^';^--^3 >^°py^ io 

[00 12] fIXf-y 3 >^6§ffl 
[0013] 

C<DSS^S 20 
2>*^A»\ »1©** hy-#y-zfisX*r& 1 0 0 
4, »2(D*v h7-^t/XfA2 0 0 4*«;LT 
t>-5. SHtD* ? 0 Ofr*, 

Xf— > 3 >1 10i, S^»IXf-^3> 1 1 
2. 1 2 2, 1 3 2 i, >a>l 1 

4, 1 2 4, 1 3 4 4£{fATl>£ 0 It ft. 

3>ttEc»«:iifMSBi 4 0**rDrS§6£3*rcp-~# 
;Ux»jy* ^ h 7-^S:«RSt0r^5. »2©*9 h7 
OOfcHMitC, ©I1Xt*->'3>2 
1 0 4, m^OtmX'r-is b > 2 1 2. 2 2 2, 2 3 30 
SSOl*Xr-> 3 y2 1 4 ( 2 2 4, 2 34 

fc, 2oof|Xf-J/3 > 1 10, 2 10IJ, mtSIU 

[0014] 2oofIXr-V 3 >l 10, 2 10 

RID* 9 h 7 — 2 • 1f^W^U-^3>^f 
A (W*W!Windows NT Server (?^PV7 r*±<Df§ 

S»I^r-^3>igg^r-^3>tt, *^r9 40 
~? * X^V3>ffl^b-Va»XfA (tflittf 
Windows NT Station (7^ay7 bttGDFg*!) ) rift 

[0015]B2li, il^fSXf-^3>(Ditfe 

^•r^n v>?mv$>&. ®iotix7'->'3>i i 

Ott, *v F7^fl?a3 0 0t, Mfi^£23 0 2 
4, U^>b' • T v y'u— K^I33 0 4 

»#S30 8i, ggT7'^-> 3 >>f>Xh-Jl/$ 
S310i, ?f8RBtS«S4 DT<D»»*w 3 1 2 50 
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4 

4, *MXX\<*Z>. !20flXf-y 3 >2 1 OfeRI 

®ixf-> 3 >i i 2«, 'ssaEiau^tf^ 
t 4 o o 4 , if 9SEttg£K 4 o r cD?am^ * x * 
40 24, *«*.Tt,>s. ffi<Di3.ax^-2/3>*>iaa 
r*€> 0 c*ie><D&^®w:, cpuf^7^P7'p-fe 
vVifiw h^^r^a^^A*3itf*rsc4&c<fc-^r 

COO 1 6] H3-tt, ^IXt-^hXD-^-TM 

[0017] *fc, ^1CD^51^^> hSACCjPfl^l-r*. 

»2©«ffli^r. y hg¥B^l£tfe>ft 

h^U-FHP l-HP3R:0'^-iU^U- hCP 

i-cP3mri^ D 

[0 0 18] $£>lc v CCD^SCC^, SlOSH^-v 
hS¥A 4 ST 2 ©#HI:xi. v FSfB (C^^n/c{4gtC, 0 

enn^o c©jRas««ccctt«asa*v h 1 o#& 

#^£JeJ3SM*l 1 (B^-Cttl^ioor-AOWfl 

[0 0 1 9 ] MXf-; ^ a #-fe*h2 
0^6<D**#:'>x^WCDl8ttJ4^42 ^ b 2 0 'MD^* 

ri^„ z<D<<Zs'rW I NDSciSwen/e^igutf^ 
h4 0Jt *-fey b 2 0/P6*«f***^W*BK0ai 
0, SBiStPtf? r 1 0CCjJtDtHl//cD, iKCC— iKD»a 
^JSS^/c^fr^A^WiJRjSP^v V 1 0 3^6«W 
BXD, *7-fe* b 2 OtCBfrfH&ifT&S. ft*. HUC 

V3>i(7)ratS^S[Lt'5-f>^-7x-X^7 h 
^6htC^, ^^O^fMXr--^a>4ffecD^ 
fflSBiOBOfift^x^WoaiLtt. ^>£-:7 

t«8o#7 h l ot#«»-J-SC4K:j:^rffa:toh 

[002 0] i4(i, 03icStfflffl^f-^3>O^ 
Dy W*5 e 04CC*jlir, 3>Fn^75 0a, 
?H^gB (CPU) ^ ^>-y^rU (RAMfeiO'RO 
M) *«AfciSlfl[i!ifflS?Br*0, f^X7'l/'f5 1fc 

o«, ^Asaffisnyt^u^tfccfie^rtRaspsK^ h 

10^«tP5K^h4 0 (-f>miNDOn#s» 



(4) 

5 

h)\ te<fctf, &)&ma~y FSC, SD, HP1-H 

P3, cp l-cp 3(omi^mmT^ a n>hu-^ . 

5 0tt, $6CC. *aiHU^fcT3t-*a4 0 0 (0 
2) iL/TCMi«tWL/T(r»4. 
[0 02 1] ttte, 3>hP-750.«cj:4«i(W||ft 

7*P^A) « v 7P^tr^X^^CD-ROMf(D- 
aWSBEttWIMt (flIIBHEfl«*) *6a>ha^5 

isiMsn*, io 
[0022] b. k>t:f-^©«is:a5ii, aa^ 
^x^3 i 2. 4 i 2 (S2) tciawsnrciS^p- 

TFfrttmm-cbZo H5 (a) cc^r^^tc, ?p-u 

affile n-(07 a - i/^ff - ^*^f 6 c <hOT 
[0 0 2 3 ] 0 5 (B) tS v 7P-S^lfcJ;^D- 20 

^t^tC^o 135 (B) CCT^TJRjUHifficteC^ 

riDj tt^fv^^iD*. rscj «^b c >3 
pj «*?p h7*u- h**ti-ensB*urc»s 0 ftte. 
«turte</c^*<or 1 h&ST*-**^*^ 

[0 02 4] ftte, 7O-k>h*f-^6 0t^^ 
mm?- $6 2*CBtJ3c3*i5 1 ^©^a^P-Of*-* 

^ftiBcctewiffiau^trccffi^u-a. 

[0 025]|5 (C) W\ ^teffl^.-^ McStT*^ 
-vhj8Ll7 : -^6 2S:ilTl=»S. 05 (C) 

frscoftyiT 5 -*^ pad xtr^Hteat tean# 

POJBHf*-*^ ^-FOSS, «BffiB*W***A, 

<b«, §®a^~* hSrftuai-rs^ifeo^-^r&o, 
r c^ji^ h) ^Lffi^ffj > r (ar.^ h) snai^- 

[0 02 6 ] C. £#K<D«*B : B6tt, »1^7-> 
3>(D8ir H l!/^f3f^g4 0 0 (02) CD^S# 50 
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6 

iitttii^7'->'3>*«fc r^gj <b^ e &BRB 

^b'nf-ilt 2oco^iiXr*-^3> (8HA, 
BiPf^) ©Pd^&au^e*Pt-^5&Sr*5. 

[0 02 7 ] y^S2m fER*^ 
p-tz;*x£- hEiffi~e 1 p * F (MW>^^£^tr 1 

>WJB»3ti*i. SIAB, Jg^3n/d£KB#>6M 

«w**tfr*. ftftwccw, «iA(«!iiiiii/^t3 
tr-*«4 0 0 3&«ABau^fcr©«as*«BBottiBBlu 

[0 02 8 ] COil^Jfflt^t, ®iXf-Va> 

x^^c®au^fc-^tsiWLrMax^^ 3 >ra^^ 
x^^^ 3 >^e>ffeo^a^7 u -^a>cc>^Lrin : au 
a* Hfrf * mm * r* - j/ a > cc fei > r u > 

[002 9107^ ff|Xf-^3>l 10, 2 10 
CDU^b • Tv 7*P- F/#^>P- K*I23 0 4<om 

m^M&^-fy p— hT>&& 0 k>t*'r^n 
r) oaiif±cc4«»©««^ajRe*»^rs<t, fp 

fi^f^i/g >^6cd^^>p-kj <t, rc. wa 
xf-i/ 3 >^<dt v y'u- F j r d. ^gp^pb 

[0 03 0 ] H8«. U^t* * T y?&- K/y^7>P 
- F#IS3 0 4<D TA. gi^f-5/3>*6©^t 
ffiHJ «ttO«iifl*St7n-^t- Ft?**. ^ 
f^Sl 1W ffiiWlXf->3>l 10© 
iHffitcteLv-c, u^f^^MiU/cC^li^ou 



[0 0 3 1] ^f^'Sl 2Tti, ftmgHK fSXT" 

— >3> i i o <omM±$ctei>xi&mi'i/t:<DmW:$:'ij 

SftSft/cMMU^b^ ©JMXt— > 3 >1 1 
0^6^CD^II^7 u -^3>tC^^$n^>o lot, 

tt< , flXf-^a>l 1 0 (g/t«2 1 0) 

10 

[0 03 2 ] B9tt, U^b' • r yy'u- F/#^>a 

i i ooi^f^^3 i 2&ct&^£ftri>&4Mu-> 

[0 03 3] ^7-77'S22m }^ti/*Ilx^> 20 

ixf->3>i io i o) &c*§tt$*rr(,> 

[0 034]H10tt U->b' • T*7*n- F/^> 
a- F3M23 0 AO) rc. ^JIX-r-t/a^^OT^^ 

tfcftsaa. *giix-r-v'3> 1 1 ocoiiiD±T©sx^ 

[0 03 5 ] Xtv?S3 2~C\%, mj£.2tl?cmW& 

bCD^^^acDtoaUVb^r^^XT'-^sV 1 1 0 

C t &*jmV&Z> 0 40 

[0 03 6)11 n*. u^fc" • r *?'n- 

f^fixf-i/3> i i 0(DHE±cc*ji^r, n 

l oonifflccfci^r. 3f^iIii/Vb'S^<b^ 
miR?z> 0 xf«;7's43w; fmhv. fixf- 
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C0037 ] hi icc*jw&««iai=it:-(D«tB<fc. a 
6ic^»aifflu^fc:3t-<DtsifiBi©a(,*tt, Si l 
*Cte^X&S^SX7 u ^>3> 1 1 0^U>'t: , CD$5jM^:f+ 

fcr(Disa6*?ftt9^ec&4 0 T&tofeJ Hi in* a 

U^f*iH«IEiil$tiS. (31 1 ©«t6£J§Uh«. f¥ 

C 0 0 3 8 ] H I 2 ^*MX > 3 >OggXf- 

X7*^S5 1t1t ffiii«lX7-;>3> 
1 1 OcDBMr, Xf-^X (^ffiCDMJI1*v£) SrKfS 

utei««4atR-r5. -cobs. i«tt©«ia^^-^3 

flX7'->3>l 1 0<7)ilMiCiM^^n/c^gcDX^ 

x^miST^g^fc^ l-&^xf-v 3 >l 1 

[ 0 0 3 9 ] m 1 3 gJMX > 3 >(Z)iggSH£ff 
«f B»*a 3 0 8 (D tea^W* ^O-^f-FW 

& 0 xf^seim ffit^fixf-V3>i 
jr-t& 0 com. aisoo^sx^— >3>4istR-rsc 

<b^pJS6-C*^ 0 X7*^'S6 2r[t flXf-> 3 
>l 1 o#, jStR$n/t^S<DXf*- ^xoSKXf 

-^XlIf-^7T>f^<!:USSf^X^3 1 2*C 

1 SofSxf-^3> l l0t»Ixr-^3>© 
X-r-^XHK4Kf#0r^T6Ci^pI#gr$)6 o 

fixf->3>i io^f*-^xii^^,ci 

[0 04 0] iub, tixf->3>©si^y 
^r-^a>>f>XF*-^IS3 1 0(0^1^4^^ 

p-^t-.hr*s. xt-^'s7 1m fHH#^, 

SIIX^— > 3 >1 1 OOH^b^C^CD K^^^F 

DF^-f ^mom&mwmmmstzm^r , oxf 



C6) 

9 

— )VLtcl*T*?VZ- — is* >7;p^7A^f-^7r^ 

> 3 > l l OtcXtrT&a x^rvy'si 
2 m ftm^fimmx^-f * > i i ocdwsocio^ 

r 7* ^r-^> a >7'p ^7 ^^f - ^ 7 7 ;k?) >^ 

£/c, ©ilXir— >3>1 10^^1^r^^3> 
[0 04 1] fefc, ±Ml,?cmmXT-is 3 >OSffS 

a > l io, 210 <omm o 2 i? 

h tf-^U- ^X^Art©*5ffl^^-->3>tc 20 
»ltfetI^f*-i/3> 1 1 0 #±ia<D##K<D«{f& 

2 tUt«, ffJiL«Windows NTORAS (U-t-h-T 
CHfflOlBf#ttttW] 

[01] C0^0»^^,IttlV^fA0i 

JSi^fflEAEJ. ■> 30 

[02] siitc^-rs^f— >a>0«fil%^-r^D^ 

[0 3] «aaxy-— > 3 ><Z>— MCr^TMtKH. 

[04] ^Eix-r— ^3><D^C3 y ^0 O 

[05] :7P— US'b'^— £6 0 <b:x~>;> h^M^-^ 

6 z h<Dffij&*^?wmm* 

[06] ^|§rau^fnf-^a:4 0 0CD^ffi^J(S?:7^ 

[@7]flXf-v'3>110, 2 10(DUVb*-7 
^"u- F/y'»»a-F¥ll3 0 4<D©H*JH&5Vr- 40 

[08] l/t/f • r^a- F/#*5>p- F*«3 0 
4 O r A. <gMX-r~^3 >*>60U^tr»*J «fig<D 

i&S&M&Tfctry n-* + - ho 
[09] i/^t* • r y 7'p- F/^>p- Ff S3 0 
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io 

[010] ui/tr- r*:/n- K/#Op- K^S3 
0 4O rc. flXf-Vsy^OT^yp- h'J fflffig 
O^il^ilM^r^T^ P - * * - h o 

[011] U^tT- r^^n- K/y-5>a- K#»3 

0 4 cd r d . sacra ^tr-j a«g©«iffl*ia*7sr7.p 

h 0 

[012] *BXf— ^^«^*R3 0 6©«ffl*J«* 

[013] 3£»«i£fi*RiESi^ifc3 o soummm^ 

Tya-? + - h c 

[014] ««T:/y*-t/3 W>*h-JU*«3 1 

OQf&m^M&TFTyv-?*- ho 

1 0-«8a#? h 
1 1 -JEJ#gW 

1 2-«Wrf* 

2 0-**7 h 

5 0— n> 

5 1 -f^/l/^ 

5 2 F 

6 0 "'7P- UJ/tf- £ 

1 0 0. 2 0 0-^7F7-^t7'^rA 

110, 2 1 0-gIMX-7 % -^3> 

1 1 2, 1 2 2, 1 3 2-*IXf-^3> 

1 1 4, 1 24, 1 3 4-^Xf-V3> 

i 4o-iims!S 

1 5 0-miSUS 

2 1 2, 2 2 2, 2 3 2-©iXf-^3> 

2 1 4. 2 24. 2 3 4-S*Xf-> 3 > 

3 0 0-*7 
3 0 2 

3 0 4-U^b" ■ T^n- K/y»?>P - F^R 
3 0 6 -SSSX 7* — £ ^i^g 

308 -&m%mnmm^m 

3 1 0-«H7 7 , yer-: g W h-^S 

3 1 X^ 

4 0 0 -SWffl b-*© 
40 - 2-««twX* 

4 1 2-8«f^f 
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